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^-^^^-hX(it7K7t^x:7T'rh(D?i*^#^m^tl(^. :$)-tj[^JIi^t>fc. mT(D'>>£j:<<»:4,i-D(c 

cfeor!f#m^tlt^>tL. in*> A):«>tfe^J(i. (i)Ax-C. (ii) Ax-C-Ax. (iii)C-Ax-C , (iv) 
(C)z-B-Ax-B- (C)z . (v) ( Ax )y -B-C-B- ( Ax )y . H^U'^iCli^mm'^^iy^hU 

l^tai^tLX. ( Ax )y -B-(C)z (Dtiit^^L: D) C$P 53^1*. tK'J (:i-^v7;U^U>T5» . 

^4". xlil A^'=)3(7)^i^^■^:fe^JE.■^3te35:Lt-A$P^^(D^^at:)L. y(*1 i3^h>3(0 

c^^A(Dm'^m.t>r. v&^mt&my5<mo itmrnz-i ^^nmt^ (dax-c. (id ax-c-ax, 

(iii)C-Ax-C. (iv)( Ax )y-B— (C)z (v) (C)z— B-Ax-B— (C)z (vi) ( Ax )y-B-C- 
B- ( Ax )y . ^J:lS'tH^(D'M-^^t^i^tj:^<f)l.—zft^^m^^^^myt'^mL. it4^. xlil An 
h>3<Dm^X^^)SL'DniLLtzAU'^a)^^mt>U y(*1 7bNf>3(D^ife-efeUMOA$P^^(Dilt^a 

h^:^i^o [if^IlS] CU^A^^. 500t^ih^00. 000(7)2}ii*):^^^a^;^-f-i>,|f^Ii1(Z|Bte 

L.X. f^'AA^i^tm^Acu^a^mizmm^n^^^TH^j^-UAxh^). B.-Dm.mmamitym. 
mm^m^mtym. mwA^tmiitym. T-m^a^^tmitym. r'j-;u. 'j>@§xx^;u. m. 

^yTU->'U:^^v7KU(^^vT;u^u>'5^'U=j— ;^).7Ku(e-;^ep'JK>).7K'J(^5^;^e- 
^^x— ^;u) . 7tf' J (xf^u>-i'=» . tK'J (T^'J;uT5K) . 7\-^')^=>^V-V—J\^^.i^xStHh^(Dm'^ 

tW'-efey. tL#^-r;Kf*\ #Jig53^Bi ltn^LLxm'AA^^At^$.'Ac^U'A(omlzmm^tl^ 
I^TK'Jv-Sp^i^-efey. itlltafDM^b7K*. illl^ta?Pm^b7Km. t&S]^^^m^b7Km, ^tSlQ 
:«-«m^b7Km. fli^je0l<b7K^. T'J— 'J>^xx^;u. M^#^^b^!fe). fccfclX-e;Kt>(D 
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2SM%<DMT?#^-r'g).if^ii4ictste(7)-fe^>h5a;^!f^o itmrne^i m2<D^7^^m\znr^ 

^;u. 7;u=i— m7K^b!t^. ;^(D'J>^xx^;b. )^c7)7t^'t7itxxT;u. J^icD^^i^xxT^b. ffj 

7K*. Efii^f^f[]m^b7K*. t^m-^^mityKm. ^mw^^^mitym. mm^mitym. t^j 

T;u^Lx>y;=i-;u) . ^yrg— ;u;i-^v7Ku (:^-^vT;u4-u>yu=i— >>u) . tK'J (e->iuep 
UK>). 7Kg(p'5^>'ue-;bx-^;u). 7KU(x5^UWS>). 7KU(T^g;uT5K). /Kg^^-t^-v* 

^^h^^tfem*^. 'Si:^:7^u>x;u7t^:?^— h, gyyx;u7t^^s— h. 7KgT'^g;u^.7Kg^i$''^g 

m^^^t.-^=f-x^^x: ^m^Ai)K ^iLLx-iz^>m=?-iz\ssLm-t^tm*)^-mmu^x^ 

ao7txx:7x— 7t^X7t^^— h. 7t^x:7>f t7K7t^x77T-rh. x;u:7x— x;u7t^:^— 
x;u7-r^-— h. T;u^;n-gT;u=]^vv^>. T;u^;n-g7v;u;i-^vv^>. T;u^;uhg-z 

g-->U:4"4^vv^>. 7t?U— 7Kp:f.-h. 7t<P^v>. Tt^XTtx^bTSK. T5>s T5H\ 4|ST>^ 
-':7AS. :^;U7K>^. ±i;U7t?>^xx^;u. t;u=j— 0t7K^k!|^. i^(Dg>^xx7";u. i^cD 
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i^7K'j^-a55i-efey . fioaMtSfpm^b7Km. mm^m^mit7m. m^n^A^mitym. ^ 

A^lt^h>lZ^ i>JLT(0<}.-tJ:<tt^^\Z^^Xnm^^fh>^.m■tb A)A^lt. (i)Ax-C. (ii) Ax 
-C— Ax. (iii)C-Ax-C (iv) (C)z— B-Ax — B- (C)z. (v) ( Ax )y-B-C-B— ( Ax )y. 

m-^VKlMzm-^LXl^tai^tLX. ( Ax )y -B-(C)z (Dmit^^L; D)C^^Ni. /K'J 

(D^^a^L. y(il A^i^3(D^^TrfeyMoA$P:JD^CD?4iL/cMcD^$at)L. ^Dcfcl>*zli 1 7^)^^^ 
3(DM^-efcyE.o?43tL/tCg|i5i'a)^^a*:)-r.-efe^HU§B^^^o [ii^illl ] ^^^7b<. (OA 
x-C. (ii) Ax-C-Ax. (iii)C-Ax-C. (iv) ( Ax )y-B-(C)z (v) (C)z-B-Ax-B— (C) 
z (vi)( Ax )y-B-C-B-( Ax )y . ^^X^'^nh>(D}m^'mi3^ihtJi^O')\^—Zfi3^h>m^^H^ 
liit^WL. x\t^ 75)^b.3(7)M^rfeyE.O?i3i:LycA$|i^^(DlS^S;hL> ylt^^^i^3(Dmm 

■t.tmm^Olzsm(D'A'f'o [If*«i2] ^7^=f-i}<. i>JLT<Dmm.(D^^z>^z^^xmt>^Jl^■. 
[•fbi] 



I*, :ti;u7tt'>^xxi^;u3^(iTSK(7)'>'it<<t*)i o-efeU G(i, -oh. -cooh. /fsx:?!— /l^x 

7t^^-— 7t%X:7>r^.— h. t7K7t^X3'T'fh<Dd/^'t»:<«!rt1^T:fey n=10-'500 m = 5~7 
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li.C17!)^^>C6T;^^;U-efey n= 10-500. ■x?fc^5*^^io(cfBma>5i'T-o 


[0001 ] mBMo-^m :^mBMit^*j^'^—^^mmizm^^o <fcypL<(*. :^mBMit. -tr^>M4 

[0002] #gBfl(DM» -lz^>h;l-&!t^(*. 7K?ilt4-b^>h!iJS-&^J^#t;^— xh, ^yu-^^^ufeJctKn 
PI±?fiJ. 3^7K^J. 11*4. fccfct/*^Bj|zJ:orf#c>tL-5*flaJ^'tj:^^(cS^»^4-^^j:t>ffll<Dig 

^St^7K>3^J±r#^);h.-i><fc5(wf "(5lJ^fi\ V.S. Ramachandran. Concrete Admixures 
Handbook; Properties, Science, and Technology, Noyes, Publications (Second Edition, 1995)o 

[0004] '^^mits -tzp<>h;l^!t^^^^■r^/t4^)jl^ll(:Ifcl^r^ffl^tLT^t-o X^UTh^-lb 
^^5>7tx;UA7;U7^tK$S^4^(SMF).X;U7tN><b:h^^U>7^;UAT;Uv^tKi^^4^(BNS)i^ 

ua^x. cttt>a>ivr*4i*. astm c494-e^^$tL'5)^®ffl(^•<3^AA^t)^-^:^ 

F)cD;m7Ktg^ML^Cl^o'(5lJ:^(*^ U-ifyx^UTt^^^-hli. '(SI5lllA^t>tt'®H(5-l2%)(7)M7K 

^ 31 Jt"^ -5) CD j^-efe o 

[0005] ^^^^Jli. m^1if^B.^mm^±(D:3>0'J-\-(D>2'^^td:f}^^AV^^o iSttt^=]>^U-h[C 

[0006] -b»hX(*zi>'j7U— h^^tfe^j<!:LT. g-jf yx;u7t^^^— h. BNsfc<*:i;sMF moymmm 

[0008] ^^ife^j7b^^^^li[$n^*i^=^ICPii^t-^-t>>h*4T^^^tfer'Sfci6(D/^U3^ 
m^t^Ztt<:$^mBM<Dm^X^^o 

[0009] ^BflcD^jj-ti 3^i^B^(i, 7K?S'tt-tz>t>h<i:. m^AA. amizm'^B. ^^iSm^CCD^JlC^ 

^m<^^^t!'AWLmt^'^i:-il^>m:f5^^m^.r^=b<DXh'DX; ^m'AA^^^iLLX. -b^ 

>HiL^\z\iSLmt^:it<Dv^^$^n-^v^-mmuAxh^). a-^/i^x^x-h. /i-xXTt^^^-h. 

— h(boronates). 7Kp^V>, /t^X/t^^UTSK. TS^. THh\ 4mT>=E—'^Ix&^ tlJl^7]i>m. i3 
1 fig:^^*^^^«$;K'5)'>^i:<t=tl 

[001 o] j*^^B(±fimcogp^^r'fey . #iS-r^li^lcli. #Ji£^^BIi343S:LT. f$.^AAU'Atf$. 
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m. mm^mit7\^m. m^'^^mit7Km. ^mnQ^A^mit^m. t^j-ji^. u>^xxi^;u. m. 

[001 1 ] =bLAf^^Af)^. 7t>X3'x— 7t^x;t^^^— h. Tt^x^^^-— hXI±t7K7^x^T-rh<7)?iS^ 
#^T:•l^;t^(^^ 5^T(i$^>lc. l^iT(D'>^j:<<!:^,lo(cj:oT!t#^o(t'=);K. sn*> A)^^T(*. (i)A 
x-C. (ii) Ax-C-Ax, (iii)C-Ax— C. (iv) (C)z-B— Ax-B- (C)z. (v)(Ax)y-B-C 

-B-(Ax)y. fcJ:t^J^H^><z)S^!|^7b^f)^c-5'^f;^— :^A>t,S#^^n'Slll3t^^L; B)L^A^^^:i) 

;U^g7^>TS>3i5S^-^fSLMC^i5$^LrL^^fL^<tLT. ( Ax)y-B-(C)2(D^ijt^#L; D)C^ 

[0012] *^BJ(*^^(c. 7K«114-tr^>h^#t;-t»h«i^!K!l^7Ktf i:::^^tjc-r^:^;i^iltt-r 

[0013] mmomm^^mm :^mBM<D7i-'jd[^—^;^>\-^AWLmit. 'ijt^^m(D^A^mo)^v{z 

a)qR^a553Nz#(t.=,;Ktcim±<D?^»(CcfcoT:^^iif$*L'g)cfcaicJp4TlCDi^^-r^g^ 

[0014] *^B^(Dioa>®^li. -tzpt>h*5T^7K43|c:9-tfeT'Sfci6l3M^Lfc!t^S(7)MJi)c!t^-C 

feoT. fi)c53^A. eS(cj^g:JD^BSScfcU^/t:^^cc7)j^j7t^:^m^^#t;Mfi)c!l^T?&'i)o 

[0015] #j?ic^^A(i54lLLr, *5^^(caifc^t-^l^/-K'J-7— ^flgSP^i-Trfey. Mot^x^x-K. /fx 

•^t;o m7K^bif^cDl^«^;*:(i. Il(7)'j>^xx5^;u. Ma)7tNO^xx^;u^SJ;u:||<D^gg^xx^;u 
[001 6] gP^^A(7>J^(i. V^OJ^. i3*)'t?M.. V>5'>^vH7A. t;u5-0 

[0017] AgP^^(7>g^^J^yc-r^^T(±. H^s ;^^<D^<7h>. )^T>U3-;U. h'jXCtKP 

^v->t^;u)75yy^>. i^(7)'j>^xxi^;i'. li(7)7K't7MxxT;u. M(D5^t^xx-f-;b. t;u^ 

Wic. C6;t)Nt>ci ocDS-efey. fcc*;i;±te:9'^a)Tv;u*(i— ISfi^ilc. ci 7!)^^>C6(DSt?fc 

'SoS}^^T>>^^;^(*tKP^vT;^^;^X(i*;^7K^vT>/^^;^■r?fc^T4,<i;L^o 

[001 8] A^^^mm^^tzib\z^m^ti^^^(Omit. 2-:^;u;tt':^v;uxT;U7txX7^>^. 
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(54)[f§B^(D«^]:r'J=fV— 5i-S^f^J 9/24 

3'. 4. 4'-^>v*:7xy>5^h^:t);U7K>^. 2-(4':^;U7K^:>7'x:^;u)-i, 3. z-iy^ 
^-9-7Kp^>, h'j:7x^;u7t€p^:», 4-*;u7t<^v7'x:i:;u7t<p>^. 4-7t^;u5;u:7x^;U7tx 
p>^. 2-(4'-7t^;us;u:7x^;u)-i. 3. 2-v;i-^+»-7t<p^>. 75y7^pe;uh'j>h^i>v^ 

T5/7^Pe;ixhUxK^i>v^>, 3-'^*'>lvK^i/^Pe;Uh'J^h4^i^i>^>. S-'jT'iji^K^ 
v^□e;^KUxh4^vv7>.3-(h'Jxh^vvg;^)>^pey^'rvvT:^— h.3-(hUp«h^v 

Zfn/i:y-N. N, N'. N'-^h^PM. T=l-'yhM. ^v^x>M. 1 , 2, 3, 4-^'Si>7"h^;'3;U 

7K>K.-h'jPh'JP^. h'J:'j>iu/N'j;u^.N-(7t^X7t^y>^;u)>r5yvi^^.3-[[h'Jx(tK 
p^v>5^;u)^T;u]T5y]-i-^p/'?>x;b7t^>^. 2-[[h'jx(tKp^vy5^;u)^^;u]T 
=y]-i -x^>x;U7tx>^. 3-[ex(2-tKP4Fvx5^;u)T5y]-2-tKP^v-i -:^p 

/■v>X>iU7tx>^. 3- [N-hUXtKP^v^^>U;>t^;UT5y] -2-tKP4rV^P/N°>X;U7tN> 

N-h'Jx[tKp^v-^5^;u]j»<^;u-4-7sy^^>x;u7tx>^. s-Tsyrvt'^^. 

/^54^>^,a— if;U^5>^,p-^*;U^5>^. 1, 3-vT5y-2-tKPJPv:^P/^>-N, 
5>^.p-:^;U7H4rV7X/\°^JF-'>^.a-tKP^VP(T;UTX/<^^'>^. hUv>. 1 . 2, 3, 4 

[0019] ^AU^Alt^^fz^t2)ii±(D'^m&^m■t^oAU'^t)<^'D<D'^m&^mi-^tt. 2* 

Tt^XTtx;}-.— 7t^X:7-i't— Tt^u— h> Tttp^-^— 7ttP^v>. v;t^-9-7ttp^>. T5>. 4 
(i^l^li. A$P5D^(i-iz^>h;|s4T(::cfcy?i<lll^-r^c<t7b<T?^^o 

[0020] m.^ABlti£MM'A-::h^J . *,L#^-m(i\ =§-Bli^35:LT. AS[i^^«i:Cgp^^(7)rBllciE 

s^^k^i^tK'jv— sp^^-efcy . CI 3!)^t>c6^Dsmt&fpm^b7K0, CI A^^)C6(D^s$l^^fDm 

<b7K*, CI A^f>C6CD^^^ilSfDj^^b7K^s CI 7b^iiC6(D5D'1^i^ta?Pc^^b7K^s C67b^^bC1 0CD7 
'J-b>. M^^W^b^if^D. ^^J:U'^tLt><D;g^^^7!)^f>7^c^^»7b^^>il^R^n>5ll2(Di«:^^/)^^^^ 

[0021] BgU^^(D0lJli. ^^U>. X^U>. n-^Pt°b>. n-3>'^U>. n-^>^U>, n-^ 

x^U>i^h^5>. 7^h^X5^U>--^>^5>. X(i^>'$'X5^U>^^1^-5>. :7x^U>. 
[^b7] 

^CHp 

H^C— (\ /) — C^i H^C— ^ ^ GHz — Cj^ 

CHj ^ 

[0022] #Cfig5i^(±. •tzj><>h#4Tlc||S6<jlc|^i!R^14<7)E$lXI*^^^Lfe7K5t14(7>l^'r;i-> 

tK'J (>^;ue^;i.x-5^;u) . tK'J (X5^u>-r5» . tK'J (T<7ij;u7'5K) . /-KU:i-^-b-y-;u. 

[0023] CSP^i-li.SOOANt) 100. 000(Di&¥i^^''^«^Wt-'So »*L<(i. cgp^ii. 1. o 
OOANf,50. 000(D|&2iii4,^>.:f.g^;^-^^^;g:^jy^l^<li^C$P^^(*. 1. 000A^t>30. 000(D 

[0024] 2^^B^a>^iJzrv— ^tfe^JI*. 6503!)Nt>100, 000(Z>lSS[2pi$)^:f:M^:^-r'5oif^L< 
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[0025] $^)(cBJ{i(c-r-5)<!:. AxttSf*L<(i. A-A-XI±A-A-A-(D{i.^<j:<«»:4,1 Ol? 

feU; B-(C)zl*if^L<(*. 

[^1:8] 


[0026] ^lJa)l^«lzfcL^T. !^McD_hlB$flitt^^7KStiizpt>h^^^^-t2^>h^:^!f^(zA;h, 

[0027] ^WLMt3^i0}mm-cE^&^-izj^>hmyjm^^t.^7m^-^^:^htiK 7K;uK^>K-tpt>K, 5 

[0028] m^^. 5ffl#W^#t;^;u^;ufccfco^*i'tW$#t;=i>^u-hi3fifit-r^/c(i^)-i2^>h 

^:^!l^lC-^i^T^.c);LViiffl#Wli> vU:^l?>^CDNo. 4.S^'i)l^(ASTM 0125fcci:tN'ASTM 033)$ 
il'i)*t*4T?fc'5)o ll-t+^tl*. iy'J±. 53$. #3tL::*^il5. 5J5i5. :^^?5. S 

ASTM C33)|Z?i>g)MJ|iiH:fc'So 

[0029] ^i^lz^ -lz^>K;l?P^J$4z>>hM:^^^lcJp^T^,c);L^o»a^-5)-<t(D-t:-^^;lM(i. 

^nmnM. ^^pt^tbL^j. m^m. my^m. ^-km^m. i\sLmi& 

[0030] ■ty>hi!a:^!felli$^)(C. 7K$^^m^rt J:l^o 7Kli■tr»h$^^aKsa>20A^t)1 o 

0%<7)fiT:#^-e^>So 

[0031] :$:^BJ(D:J3^fft^J(*-||§6<IlC. -t»K^iiaM(7)0.005j!)Nt)2%(Z>a-eHzy>Hfil:^!^4' 
(C#:£-r^o $7$L<I*. :9'ife^J(*O.Ol7{)NP>1o/o(7)M-Ci?^-r'5o 

[0032] ±. 'mm^±. ^^U'tHi^oM-^m^^^di^^fju-yti^i^m^^H^M^m^. -t^ 

L^A<. ^ttt,^c|^g^$t^^^l^o ;lfai^jf*-b;'<>h(7)25%*-eS^i^x.'g)Z<tA<T-#-5o »*L<I±. 
;lSl^J(*-tzpt>h(7)20%*-C:S#^^-5)o 

[0033] :$;^BJ<7>tea)^^(cfcl^r. 7K?^14-tz»h$#t;iz»K«a:^!|^$7K4'lc:^^tfe-r^:^ 
[0034] 2^^Bj(7>^fea)®^(cfct>r , :t*J^^-'^nMM^^di<t=b^ o(DAS|J^A«:?P'>^$tT, 
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<7)'>''ci:<<i:4,1 orfey :*5cfct; (Ax)y-Bli5?*L<(i. 
[^b9] 
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[0035] ^m^MLxmrnr^i^imit. Am<D^^>y^wmzm<^w^^(Dmntu^oZfa 


[0036] :J^P'V<7$tLtr:^-'Jd"^— ^"-i^i^Jfi. -fe^>h$£^ia»(D0.0057^)^^>2%a)a:-e-tz»hM 
J:yjf*L<(is l:5;!)^t>3:1-^:-fe^o 

[0037] ■r^T<Di2-?t>h^^tfeSlJ(C«fcoT. -b-/>h(7)5i'tfe^J. M7KS«JXI*prM^JtLT^tg-r'5 

^''(ASTM 0143). ^mfiCASTM C231). fc«J;i;a$gfl#rBl(ASTM C403)o "t^JliASTM C33(DJI^§ 

[0039] #fdc^J1 1.2,3.4,5.6->':7P/sJF-y->^i^+|-;t);U7tt>^1. 1 g(0.003mol)^M-l'^>7K5. 
5glze;lLyCoP'K^V7K'J:4-^vT;U^U>TS>(Huntsman1±a^<D^'>^M2000CD 
JEFFAMINE(^^S^)M-2070(XTJ-508))6. 52g^J5]-^;^^#^<fcaiCjg^!|^lZf4>o<y JD:^ 

fco ;uo.ooig7b<. }U}^^mm.Ui3<i^mxi^Htzo Jt;^$M^:'3xm;TLT60 

80°C^-eJnSftLfco Sm;l^!^^MS*T;;1r-\i>Lyio JSJS^J?)ci|^^pH8. 41:-@ff^:9-39. 
1%;"t;^^^#'5)cfca7KM'^b^h'JOA7K;'^;^(z;•gA^Lfro 

[0040] ^ fjc#lj2 2-:^;U;n'^vX5^;U7txX7lN>^0. 57g(3.7mmol)^7K6g(C;tANL. ^LT-/ 
h^v;K'J^^vT;U^U>T5>(:9'T*3OOO(7)BASFigM3000)1 1 . ^ ^ s(3Jmmo\)^mpLtzo 

;i^!t^^M^Ti6o°c-e4. 5mmmmLfzo 

[0041] ^mM3 <fJl^=l>mmM48.2%7K}^mZ. 44g^. SOmKDjtLlS^^^X^CDtt^TfflJi'r^f 

>7K2gi: — i^tlZL^Co P<l-^V7Kg^^i>T;U^U>T5XHuntsman|±t^(7)^^^Ml OOOCD 
JEFFAMlNE(^lt^41)M-1000(XTJ-506))6. 1 2g^}li'#L^>:;b<'i:H'ltri]n;^/Co 4-^h^v7'x 
y-;U0.002g^AP;^fco j§;'t^M^*"xm3iET90^r'1 60°C^T:^]PiftLfco JS^*^^^;U*T?;^ 
-Vi>LfcoSf&;l^*^^4^t±pH-e|llff^^^40%;t;^^#>l)cfca7Kl::;t7bNLfro 

[0042] B-Jfei?j4 i^K^tKP^^>(THF)20mliti(7)3-(h'JXh^v^vU;U):;fpt°;U'fVvT 
h4. 03g(16.3mmol);§;^^. 7K;§'e;<^^^*lfc:7^Xzicf'(DvX^U>h'J75>0. 84g 

(8.i5mmoi)(c:;]a;^yio ;iB-!f^^o°cT?i ^m. :ki^vm)^-Q4rmmnnLfzo mm^^^^L. '^^m 

Xm'&,<D±m^'^M^V^mLtzo ^mifiO. 848g(1.42mmol)^THF30ml(Z;§7!)^Lfco 
V7KU^^vX^U>ygzi— ;U(HarcrosOrganics1±<;)^^^M2OOOCDMPEG2000)fcci;l/h'>l7tNX 
^•>7&^b^3i^;h.fc</h^i^7K'J^^i^X^U>^iJn— j7PP/-tx;U^— H2. 92g(1.42mmol)fc 

ci:U*hUx5^;UT5>0. 2ml^Jt;^l::^]nx.tco ;g-a-!^^^;U-C3fl^FBl^#Lfro ^I^S^^iSL. m 

^^^^Ltzo nh>^^)^n^mw^M^vnmLfzo 

[0043] -^fife^JS pth^V7K'J;j-^v7';U^U>75>(HuntsmanttM<D:h'^T»3000CD 
JEFFAMINE(^tl^^) XTJ-234)) 131. 6g(TS>0.048SM)^. :t—Zf:^X^mLtz250m\^ 
JS77^Xn43(7)a-D-y;U=3'\^h>^-Y-^'i7h>1 Og(0.048mol)i:— i^(CLfco Hl'^Lfcjl^ 

[0044] Ml ^^B^(D^WLmmyt^H. '^^mmay^mmtitm-^tifzoAU'Aizit. 

^Z3A.53-i^<po^=^■yt>^^■*)■tl)V7n:ymt}<:l(Dm<r>i-^x<o■*i->yMzmm^H^^ 

>;:^;UA. HuntsmanttM(D^''T^a:1 000a)JEFFAMINE(^i|^1i)M-1 000(XTJ-506) ; -b-l/3^;U 
B. Huntsmant±^(D^'-TM2000<7) JEFFAMINE(^|$^^)M-2070(XTJ-508) ; "b-^T^^UC. 
Huntsman|±^(7)^''^a3000<7) JEFFAMINEC^It^:^) XTJ-234 ; +)->Zfj[^D 
ShearwaterPolymerstt^C7>^^^M5000CDptK^V7KUJd-^vX^b>TS>o ft^lC. ^—'^-j- 

<Dm<*fi<J^fU^;n*ailc*i(fbtL-5o ffli^fc-l2»hl3^-r-S7K(Dltlio. ssx^^tzo'^m. 
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mi 



(D%) 


(cm) 

A 

0.2 

109 

12,6 

B 

0.2 

66 

11.0 

C 

0.2 

59 

10.7 

D 

0.2 

53 

10.6 

BNS 

0.2 

17 

0 


P«h^v7KU7|-4^vT;U^U>T5>(DHuntsman1±M(7)^''^m1000<DJEFFAMINE(^fi 

^1i)M-1000(XTJ-506);!)<l5lffl^;htco +i-l^ZfjV(DC^^AlZ)ii-t^AWA(J)'E}l.ttlt:+)-lyZf)l^A 
1 :1 (— JlSiti. Ax-C(Z>PtJ^^;■(5IJ1<i:|5ll:+^->3^;^) ;Ht>7^;UE1 :1. 25. *d J;l/-b->7^;UF1 :1. 

75( E^jcfcu'Fii-^i^iii. c-Ax-cic^f&-r-i))-efco/co tA&^M(7)tb$5i$ijii#iji .tlsjc-e 

ca2] 

m2 




(g/sec) 

b 

(cm) 

A 

0.2 

109 

12.6 

E 

0.2 

61 

10.8 

F 

0.2 

13 

0 

BNS 

0.2 

17 

0 


t^—<fJu-y(Dm'^tlltm^\^<^i.mm^mlztf^r^cu^ov^>(x^^umlz/<'7>yf^Lx 
[0046] M3 ^mmzi^-r^A^^A(Dm^<Dmm^<^^)mi^±^>Hz^r^7K<Ditxu.mL 

tzo V->:^ji^A^ B. c. Dis^iSF^±ucoj^oizm^Lfzo V-:^zf)i^G^. A$p^^i:Lr2-*;u7t< 

^«1000CDJEFFAMINE(git^:^)M-1000(XTJ-506)^fflLNTii3tLf-o ^tz. -b->^;U^^^ij[ 
https://wvvw.patent.ne jp/patent/cache/rneisaisho?kind=t&year=2003&no=504294... 2006/01 /1 0 


i54)mm<D^mytv^'^—'^^m 13/24^— v 

[as] 



mm 







60 

29 

9.7 

7.8 

A 

0.1 

128 

101 

13.0 

12.2 

F 

0.1 

116 

73 

12.1 

11.4 

B 

0.1 

133 

90 

13.0 

12.3 

C 

01 

121 

91 

12.6 

11.2 

D 

0.1 

122 

79 

12.6 

11.2 

G 

0.2 

75 

51 

10.9 

10.4 


0.19 

86 

44 

11.0 

9.6 

BNS 

0.1 

80 

33 

10.5 

8.6 


[0047] m ■t^:yh^-7.h(D^m^^mmiziiir^cu^A^^^miz^-:>xmm^^^'AWLm 

tfelCVh-DfZo i^^U^mm^^. ^Mit^-XH300g^fflC^Form+Test^i^|;M$SBf FbI^S^ 
[^4] 

^4 




mm) 

A 

1000 

12.1 

B 

2000 

10.2 

c 

3000 

7.5 

D 

50C0 

6.1 

y iJ^y ^/vjj^^^il Ca 

N/A 

6.5 

BNS 

N/A 

4.9 


N/A = ^igj^: 


[0048] glj4A -b.>t>h^— Xh(Z>Jfef§^^gB#raiC^-r*^tJt^J^3t<DA$|l^'-v#L%f-cai^(D 
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m4A 





A 

1:1 

IZl 

E 

1:1.25 

10.2 

F 

1:1.75 

7.0 

y ^/V^fi^l? Ca 

N/A 

6.5 

BNS 

N/A 

4.9 


N/A = ^mt- 


[0049] M5 -try>K^-xK(D5itSbttlc$^-r^A$|5^^^tg(D^i^^iiEi^Lfco -tr^>hlcj*-r^ 

lis -y-V^yUZ-eiZ-DLNT. ^h^V/-K'J:t^vT>'U^U>7'S>C7)Huntsmantt^(7):^^TMlOO 
0(7)JEFFAMlNE(^$i^^f )M-1000(XTJ-506), ^Lr-9->3^;H (COt^rUnion CarbidettMCD^'' 
TM2000a>.><h^:>7K'J:^-4^vX5"U>^*U=i— ;U-efcofco 
[^6] 




=^(7)A^<7) 

MW 


mm 

(g/sec) 

(cm) 

1 


l-COOH 

2000 


0.2 

0 

0 

2 


I-PO3H2 

1000 


0.3 

7.9 

0 

3 


2-COOH 
1-OH 

1000 


0.3 

14 

0 

4 

1, 2. 3, 4, 5, 6- 

S-COOII 

1000 


0.2 

109 

12.6 

5 


5-COOH 

1000 


0.2 

72 

10.0 

6 


5-OH 

1000 


0.2 

62 

12.7 


[0050] M6 A^^^i3m^i^m(o^7^^M^,i^isz^iy-iyt:>^>i-^-:^\-(Diiimizmr^^m^ 

[*7] 
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(g/sec) 

^ 191 1/ 1 

(g/sec) 

(cm) 

(cm) 



0 

0 

0 

0 

A ^ LT 


00 


1 A 

14 

"A" tb-C 

0.15 

95 

85 

19.5 

19.5 

A i UT 


71 

58 

14.7 

14-5 




n 

/I 
u 

n 
u 

BNS 

03 

81 

25 

10.7 

73 


0.1 

no 

73 

16.7 

16.0 


ofro C$|5^^(i. ^h^V7KU^^v7>'U^U>7'5>-efcoT, HuntsmanttM(D:^'-^M2000(7) 
JEFFAMINE(^liSll)M-2070(XTJ-508) X(iHuntsman1±S|(D:9'TM3000(7)JEFFAMINE(^ 
ii^^) XTJ-234CDL>-rHA^-efeo/to ::*'U-f TK^Uh^^K-fe^^hl 2. 1kg.5^:E3 

7. 8kg. ^>24. 9kg. fcJ:t>*4z^>h(c^^-g,7KJ:b0. 55<h;^ci: -Sctd^Ke. 65kg;bNf>/d:ofco ^^f^ 
^iJ(7)a^T«7lztEi^^o-r-<rcD;E#(::>PtLr-^(D=i>^U— h#M^ifttJ#t-^cfc3(-^^ift^iJ 

m?Ltzo m-^mt. iSi^l 9rpm(DK^AlH]$EilJg-e5:b^;l^$tLfco ;±:;1^3-6li. :b^^^lJ(D 
O. 75fiM%-ei)D^t>*LfcAir ProductsMSURFYNOL(^^^#) DF-ySttLTlR^^tt-S^^v'J 

[as] 
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ffl* 
(%) 

(%) 

^y 
(in) 

% 



'M^^ (Mpa) 

1 0 

11 H 

28 0 




7.5 

0.8 

5:08 

1360 

4200 

4980 


0.2 

8 

7.75 

1.4 

6:51 

1770 

5550 

6420 

XTJ-508 

0.2 

10.4 

7.75 

4.4 

7:01 

1770 

4970 

5880 

XTJ-234 

0.2 

10 

15 

2.1 

6:17 

1930 

5030 

6300 

\l XTJ-234 

0.2 

15.1 

8 

1.5 

6:17 

2600 

6510 

7410 

h/ XTJ-508 

0.2 

16.8 

8.2s 

1.6 

6:48 

2490 

6800 

7750 


[0052] M8 =I>^'J— h/N*'V^*<. *^B^lClBi4(D^^ij[^J^BNSfc.*;i;7KU*;U7t<^v^— 

LrCg|J^^<!:Lrpth^v7Kg;fJpvT;U^L^>75>.finTbHuntsmanttSi(7):J3^^M2000(2K)<D 
JEFFAMINE(^$$^^)M-2070(XTJ-508) XI±Huntsman4±SS(D:^'^^a3000(3K)(DJEFFAMINE 

>hlc>ntt-'§>7KJtO. 46«!:>:f^cfe37K9. OSkgA^^^f^/co :9-iii^J(Ds:^T^8(c®-t±^„ 

<^r(D;l^(i. ^^Sft^lJ(DO. 75S»%-e^lP^^>tLtcAir ProductsMSURFYNOL(g^^^)DF- 
[^9] 


«8 





y^^yf (mm) 

(3frHi) 


45 5> 



45 ^ 

65 5> 

Gluco.3k 

0.2 

1.4 

1.9 

2 

230 

170 

115 

6 

BNS 

(h4 

2.2 

1.7 


215 

70 


5 


ai4 

1.7 

l.H 

2.1 

205 

120 

120 

5 


0.16 

1.1 

2 

2.1 

230 

180 

165 

5.75 


[0053] M9 ^/t15iJ4T:t^it^;h.fcT;H3^vv^>5^'tfe^ij^, -lz»h;l^!f^c|3a)7K'J:^j;U7tt'^ 

+>->^;Ki. ^i'tfe^JCDO. 75a:M%-e*PX.t)tlfrAir Productsg{SURFYNOL(^||^:^)DF-75«i: 

LTB5^$*i^l^vU=i>^^;l^!|^r'fe^>^j&^J^#^Lf-o$g^^a9lc^^-r-So 
[SIO] 
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mm. 
%) 

% 

>^9>^3^ (mm) 

TO 

(psi) 



125 

71 



125 


1 0 

7-0 


0.16 

2.4 

3.4 

2,5 

230 

205 

110 

6.1 

2660 

5400 


0.12/ 
0.10 

1.9 

2.4 

2.7 

230 

220 

175 

6.4 

2690 

5830 


[0054] 0IJ1O ^fi)c0iJ4-egi3t^;KfrT;U=i^vv^>53^tll^J^. -trpt>h'^— Xh4'(Z)<tea>:4-U 
$P^«te^) ^LTHuntsmantt^0)^^S:2OOOa)JEFFAMINE(^it^:^)M-2070(XTJ-508) ^ 

[an] 

^1 0 



%) 

(g/sec) 

(cm) 




60 5> 

J 20 5^ 

180 5> 



120 5> 

180 5> 


0.1 

44 

35 

24 

10 

12.2 

12.0 

9.9 

8.6 


0.1 
0.1 

60 

69 

66 

54 

15.0 

17.7 

16.9 

16,0 

ftfe/T/V 

0.1 
0.2 

72 

84 

84 

79 

17.4 

21.5 

21.6 

22-3 


[0055] aiO(D*gmiis T)\.Zi:!^iy\y^:^'AWLmt<^(r>^')^^—'^WLntm^^t>-^h.X\^ 

[0056] :^mm\tmtz. f^^AA. iiMizm-^B. ts^um'^c(D^i:c'^^m^X'^^^Ai'^^t:^jj 
mti:^'j^'^—'^^mx^^x;±iz^^)-tmm^^fz.^^\z. ^m.'^Am^^LLx. -ty>h*4 

ot7K^b!t^. itea)'J>^xxTr;u, M<D7t-x':7^xx^;u. ^(7>li^i^xx^;u, mtEU^<Dl^irM^ 

AUAtf&AcuA(Dm\zmm^H^t^7t'^j^-UAX'^^).B.'Dumm^mit7m. mm^m 

https://vvww.patent.ne jp/patent/cache/meisaisho?kind=t&year=2003&no=504294... 2006/01/1 0 


18/24 ^— V? 


-:5(tt)tls in*) A)^Al^lt. (i)Ax-C. (ii) Ax-C-Ax. (iii)C-Ax-C . (iv) (C)z-B-Ax 
-B-(C)z . (v)( Ax )y-B-C-B-( Ax )y , fS,i:Utiti^(D'M^^t)^ibU^<f jl^—Zfi3^^ 

C)^Tt)K BU^At^<i^lSAU^t<TJ\y=!^Ly>TZ>f^'^-QKlMzf^^LXl^tj:l^tLX. ( Ax )y 
-B-(C)z (Oliit^^L: D)CSP53^li. 7t^'J(;j-^vT;U^U>T5», 7K'J(;1-^vT;u^U> 

lt^t)^h>3<Dm^X^^)S.'D^^LLfzAU'^(0^^mi^L. ylt^ 7^)^^>3(D^^Tfe^'JM-^Agp^^(Z) 

[0057] »^L<J*^''^A<, (i)AX-C. (ii) AX-C-AX. (lii)C-AX-C (iv) ( AX ) Y-B 
-COZ (v)(C)Z-B-AX-B-(C)Z (vi)( AX )Y-B-C-B-( AX )Y . ^^Xf^Hh><D 

[0058] tt!-mL<it^^w. i>^T(omM(Dl^rM^^z^'D^z^^oxmit>^^^■, 
[^bio] 



CHi — H 


<<h ^.1 o-eat>y Qli. :ti;u7n>^xx^;ux(i7SK<D'>^j:<<h^,i o-efeU Gli . -oh. -cooh. 
7t^x:7x— /t^XTtx^-— hs Tt^x:?^':^— t7K7t^X37WKa)ii.^^j:<<!:^,i oTfey n=io~500 

m = 5~7 

[^bii] 



5^4^. RI Ii, 01 ~ci8(j?^L<(ici '>'C6)t;u^;u. :7x^;u. ^>i;;u xiiT;u^;ux;u7t^ 
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OH OH OH 


<^ tlO-efcy n= 10^-500 

nbi3] 



<<!: tlOT-fcy n = 10—500 


Si(Ofl2)3 



Si(0Ra)3 


(is C1;!)^bC67;U^;U-Cfcy n = 10'-500;fc<i;i; 


Si(0Rj)3 
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<<!: R2(i, Cl75^^C6T;U^;UT:fey n = 10~500o 


INTERNATIONAL SEARCH REPORT 


Inter «idA|iplliaa<nNa 

PCT/EP 00/06356 


tp?T*"^oSs?5>^2^ **C04B24/32 //C04B103 : 40 


AO(Xf<lna K> intemaitonaJ Patan] Ctassmcanon OPC) Of lobQ» 


& RCLBSSEARCKED 

Mhimum documentation searched (dasEiiiGailoit cystsm toionied by dftSSiPcattwi eymtx^) 
IPC 7 C086 C04B 

OocurnsntiBfiaiT seoiched other than ttMnttun documcfitalioo to th# otSoit Ihot sush docuniesto sco bi 



Eiecvonrc oaea oasft consmiad duitng no rnsmaiionai sosicn (name or caa 

£P0-Interna1 , WPI Data, PAJ 


Dassana wnerepiaaicaLsaarctt ferns teed) 


C. POCUMESnS CONSIDERED TO BE RELEVANT 


US 5 879 445 A (GUICQUERO JEAN-PIERRE ET 
AL) 9 March 1999 (1999-03-09) 

Claims 1,20 

example 3 

EP 0 271 435 A (GRACE M R & CO) 
15 June 1988 (1988-06-15) 
claim 1; example 1 

WO 00 44487 A (OACHIMOUICZ FELEK ;CHUN 
BYONG WA (US); CLARK 6INEVRA (US); 
WES7GAT) 3 August 2000 (2000-08-03) 
exarcple I 
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f=URTHER INFORMATION CONTINUED FROM PCrASA/ 210 


Continuation of Box 1.2 
Claims Nos.: 1-12{ in part) 


Present claims 1-12, relate to an extremely large number of possible 
compounds. Support within the meaning of Article 6 PC7 and/or disclosure 
within the meaning of Article 5 PCT is to be found, hovfever, for only a 
very small proportion of the compounds claimed. In the present case, the 
claims so lack support, and the application so lacks disclosure, that a 
meaningful search over the whole of the claimed scope Is Inpossible. 
Consequently, the search has been carried out for those parts of the 
claims which appear to be supported and disclosed, namely to the 
polyether derivatives described by the present examples and their use In 
cement Itious dispersions. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to Inventions in respect of which no International 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.iCe) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on natter which has not been searched. This 1s 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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